. Large emboli are not so prone to produce blood borne metastasis (Coman, DeLong and McCutcheon, 1951).
implantation which may occur foRowing experimental blood borne dissemination of Walker 256 tumour in rats, using histological and cytological methods.
The lungs and pulmonary vessels from cases dying of carcinoma of the abdominal viscera were investigated by Schmidt (1903) . He found malignant nodules in the vessels, but stressed that few of these gave rise to pulmonary metastases, because of the fibrous tissue reaction which occurred around them. He was unable to demonstrate the mechanisms by which pulmonary metastases could develop.
The eaxliest experimental investigation into circulating malignant cells was that of Levin and Sittenfield (1911) , who injected transmittable tumours intravenously into rats and mice. They found that the number of " takes " compared unfavourably with their incidence following subcutaneous injection. Subsequent experiments demonstrated the adhesiveness of carcinoma cens to vascular endothehum (Ambrus et al., 1956; Takahashi, 1915) , and the reduction of blood borne metastases by the use of anticoagulants or fibrinolysin as shown by Lawrence et al. (1952) and Chffton and Grossi (1956) .
Takahashi produced the first theory of the establishment of blood borne metastases. He postulated that the first stage was adherence of mahgnant cells to the vascular endothehum ; and the second stage, penetration of the vessel wall. Wood, Holyoke and YarcUey (1961) considered that once a growth had become extravascular, no regression would take place.
The penetration of a vessel waH is of importance since many observations suggest that circulating malignant cells have httle chance of survival. A direct toxic effect of blood on cancer cells was found by Iwasaki (1915) , but not confirmed by Warren and Gates (1936) . However, it has been abundantly shown by the work of Hewitt and Wilson (1959) , Hauschka and Levan (1958) , and Yosbida (1955) , that carcinoma cannot be transmitted by a single ceu, but that large numbers of individual malignant cells or smafl clusters are most hkely to produce metastasis (Watanahe, 1954) . Large emboli are not so prone to produce blood borne metastasis (Coman, DeLong and McCutcheon, 1951) . Most investigators (Wood et al., 1961 ; Zeidman, McCutcheon and Coman, 1950; Overstreet and McDonald, 1958 ; Fisher and Fisher, 1959 ; Romsdahl et al., 1961) have found that the larger the number of ceUs introduced experimentaRy into the circulation, the greater the chance of development, and the more numerous the metastases produced. The present paper is an extension of work pubhshed by Griffiths (1960 (2) Inti-avenous injection of Walk-er 256 tumour and recovery of malignant cell-8 from the circulation Tumour suspension was injected into the saphenous veins of twenty rats. The tumour suspension had previously been passed through a cvto-sieve as described by Snell (1953) The appearances twenty-three hours after injection were similar to those at sixty minutes.
By five days extravascular maHgnant ceHs were still present in the lungs. The majority of the ceRs were individual, but in a few places sman clusters were noted (Fig. 3Q . It seemed more likely that these had arisen by division of a single ceff, than that clusters of ceRs had been able to penetrate the capillary and arteriolar endothelium. The appearances in the hver had altered considerably, in that multiple small malignant deposits (averaging fifty to a hundxed cells) were present surrounding the smaller hepatic arterioles. Smaner deposits were occasionally seen to be lying in sinusoids-they appeared spherical in shape (Fig.  4B) . At this time, and at twelve days after injection, smaR foci of mahgnant ceRs were present in the bone marrow, but were found on no other occasion. At no time were ceRs or metastases identified in the spleen.
The first naked-eye malignant deposits were noted in the lungs twelve days after injection. They were to be seen in the lungs in all subsequent groups. Microscopically, a few large metastases were seen, and numerous small metastases (Fig. 3D) . The smaller deposits were sited predominantly around pulmonary arterioles and capiHaries, but in the larger deposits aR trace of a vascular centre had been lost. The liver presented an appearance similar to that at five day.Q, and at no time were macroscopic metastases noted. The picture in the fiver of multiple small deposits around hepatic arterioles, and occasionally in sinusoids, was to remain unaltered until the end of the experiment thirty days after injection (Fig. 4C) .
By eighteen days, swellings were noted at the sites of inoculation. These proved histologicaRy to be tumours infiltrating fat and muscle. The pulmonary metastases showed a shght increase in size, and their vascular relationship was easily discernible. In one section free malignant cells were noted to be lying in a branch of the pulmonary vein.
Subsequent specimens showed further increase in the size of deposits at the site of inoculation, and in the lungs (Fig. 3E) Occasional spheres lvina free in pulmonary and hepatic vessels five minutes after injection probably passed round the peripheral circulation one or more times.
The only impaction of glass beads was observed in the liver sinusoids immediately after portal injection. These presumably became dislodged, as none were found after five minutes. Phagoeytosis by Kiipffer ceRs could be explained by direct contact with ink particles, but the appearance of ink in pulmonary macrophages must presuppose passage of ink through the walls of pulmonary vessels, a phenomenon that will also be described below in regard to malignant ceRs.
The results of injection of Walker 256 cells corresponded with Griffiths' (1960 Griffiths' ( , 1961 
